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Method for producing antenna components 

The invention relates to a method for producing components suitable for internal 
radiators, particularly in small-sized radio devices. 

BACKGROUND OF THE INVENTION 

A growing number of different mobile phones and other small-sized radio devices 
5 are on the market for different telecommunication needs and for customers with 
different solvency. Regarding the price it is of course desirable that the device as- 
sortment extends as low as possible. The price of a device depends mainly on its 
manufacturing costs, which therefore must be forced low, particularly in cheap 
models. 

10 This description depicts one possibility to reduce the manufacturing costs of a ra- 
dio device, regarding the antenna. In practice the antennas located in small-sized 
radio devices have a planar structure: The antenna comprises a radiating plane 
and a ground plane in parallel with it. For instance in mobile phones a common 
way to make a planar antenna is that a dielectric support frame is formed by injec- 

15 tion moulding, and the radiating plane with its feeding and shorting conductors is 
made of metal sheet by cutting and bending. The support frame and the radiating 
plane are fastened to each other, and the resulting component is attached to a cir- 
cuit board with the ground plane on its surface. Disadvantages of the method are 
the high costs required by the production line and the relatively long throughput 

20 time in the production. A simpler method is for instance to utilise printed circuit 
board techniques: a larger number of mutually identical radiator patterns are 
formed on a surface of a relatively large circuit board, and then the board is cut 
into pieces. Then the individual radiators are relatively cheap, as are their support 
mechanisms. However, the assembly of the antenna with its feeding and shorting 

25 conductors causes significantly high costs. 

Usually a radio device as a whole is produced in a different place than its antenna 
component. In that case, by using known antenna manufacturing methods the an- 
tenna components are then packed one by one for the transport, which causes a 
significant extra cost. 
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SUMMARY OF THE INVENTION 

The object of the invention is to reduce said disadvantages relating to prior art. 
The method according to the invention is characterised in what is presented in the 
independent claim 1 . Some preferred embodiments of the invention are presented 
5 in the dependent claims. 

The basic idea of the invention is as follows: In order to support a radiating planar 
element, or a radiator, a protrusion is formed on a planar plastic blank, for instance 
by pressing with a hot tool. The height of the protrusion is the designed height of 
the planar antenna. The actual antenna with its conductors is formed by removing 

10 material from a conducting film, which is on the plastic blank, or attached to the top 
of the protrusion. The feeding conductor and the shorting conductor of the antenna 
are formed as extensions of the radiator and located on a surface of the protru- 
sion. Both to the feeding and to the shorting conductors is attached a contact in 
order to connect the antenna component later to a radio device. Elongated gaps 

15 can be formed at the edges of the protrusion, in the plane of the plastic blank, in 
order to facilitate the loosening of the component. A plurality of antenna compo- 
nents is formed on a uniform plastic blank, whereby the components can be finally 
placed in a common package. 

An advantage of the invention is that the manufacturing costs of a single antenna 
20 are low compared to prior art. This is due to the fact that the shaping of the plastic 
plane mentioned above is cheap compared to injection moulding, and to the fact 
that the mass production of the antenna components and their installation in the 
final product are carried out in an easier manner. A further advantage of the inven- 
tion is that the throughput time of the antenna components in the production is 
25 relatively short. A further advantage of the invention is that it is not necessary to 
pack the antenna components one by one, but a relatively large amount can be 
packed in one operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is described in detail below. In the description reference is made to 
30 the enclosed drawings, in which: 

Figure 1 shows an example of the initial phase in the production of antenna com- 
ponents according to the invention; 



Figure 2 shows the phase following the production phase shown in figure 1 ; 
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Figure 3 shows an example of accumulating antenna components according to the 
invention into a package; 

Figure 4 shows an example of a finished antenna component, which has been 
loosened from its base; 

5 Figure 5 shows in a flowchart an example of a method according to the invention; 

Figure 6 shows another example of an arrangement according to the invention; 

Figure 7 shows in a flowchart an example of a method corresponding to figure 6. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 shows an example of the initial phase in the production of antenna com- 
10 ponents according to the invention where a dielectric support is formed for the ra- 
diator of the antenna. The basis is a tape-like plastic blank 101. In figure 1 a push- 
ing head TL of a machine tool presses from below against the tape, which pushing 
head is heated so that the plastic is plasticized during the pushing phase. This re- 
sults in a recess in the tape with the form of the pushing head; seen from above 
15 this is a protrusion. The top surface of the protrusion in this example has the form 
of a slightly rounded rectangle, which is planar and parallel with the basic plane of 
the plastic blank. The four side surfaces of the protrusion are almost perpendicular 
to the basic plane of the plastic blank. The motion of the pushing head is dimen- 
sioned so that the height of the protrusion will become the designed height of the 
20 planar antenna. When a certain protrusion is ready the tape-like plastic blank is 
moved slightly further in order to make the next protrusion. In this example the 
edges of the tape are perforated for controlled tractor pull. Figure 1 shows three 
successive plastic protrusions 111-113. 

Figure 2 shows an example of the phase in the production of the antenna compo- 
25 nents after the phase seen in figure 1. Successive formations for antenna compo- 
nents are located on a plastic tape 201 . The latest formation 21 1 of these is similar 
to the protrusions 111 - 113 of figure 1 mentioned above. In addition there are 
elongated gaps formed at the edges of the protrusion in the plane of the plastic 
blank for an easy removal of the future antenna component. The second formation 
30 221 in front of the protrusion 21 1 on the plastic tape 201 is older. A film-like radia- 
tor is located on the top surface of the second formation 221 , and the feeding and 
shorting conductors of the future antenna are located on the side surface shown in 
the foreground. The radiator and the, related feeding and shorting conductors are 



formed by removing material from a larger conductive film, accomplished for in- 
stance by vaporising conductive material with laser techniques. Thereafter the ra- 
diator, the feeding conductor and the shorting conductor are fastened to the plastic 
surface for instance with glue or a self-fastening joint. Figure 2 shows further a 
5 third 222 and a fourth formation 223 of the successive formations. The former of 
these is similar to the second formation; in the later of these a spring contact is 
fastened both to the feeding and shorting conductors in order to connect the an- 
tenna component to a radio device in a conjunction of the future mounting. 

The protrusions, acting as support for the radiator, can be made also by a deep 
10 drawing technique, instead of pressing by a hot pushing head. An alternative to 
the attachment of a finished radiator is that the whole plastic blank is first coated 
with a conductive film, on which a radiator pattern and the feeding and shorting 
conductors are machined before making the protrusion. In this case it is no more 
necessary to attach the radiator, of course. However, the conductive film must be 
15 left unfastened to the plastic blank at that strip where the feeding and shorting 
conductors will be located, and these are finally fastened to the sides of the pro- 
trusions. 

Figure 3 presents a simplified example of a production line for antenna compo- 
nents, showing the beginning and end of the line. The tape-like plastic blank 301 is 

20 initially wound on a first coil former RL1 . From here its first end is pulled to the line, 
of which no equipment is drawn in the figure. The tape has successive formations 
of antenna components in different stages of the production, such as the last plas- 
tic protrusion 31 1 . At the output end of the line the antenna components are ready, 
and each of them has i.a. a radiator RPN. The tape carrying the ready antenna 

25 components is wound on a second coil former RL2. In this way the products in 
question will be packed already in connection carrying the production process. 
Lastly it is only necessary to put the receiving coil in a protective package. Alterna- 
tively the tape carrying the ready antenna components at the end of the line is cut 
into pieces of fixed length, comprising for instance ten components. These straight 

30 pieces are then put into a common package. 

Figure 4 shows an example of a finished antenna component, which has been 
loosened from its base. The antenna component 400 has a support part SU of 
plastic, a radiator RPN, and a feeding conductor FC and a shorting conductor SC 
on one of the shorter side surfaces. In this example the radiator consists of a first 
35 conductor strip B1 , which extends along the borders of the top surface on the sup- 
port part, and of a second conductor strip B2 being located in the middle area of 
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the topsurface. The first conductor strip seen from the connection point of the 
shorting conductor is clearly shorter than the second strip, and therefore the fin- 
ished antenna is a two-band antenna. 

Further the antenna component 400 comprises contacts in order to connect it elec- 
5 trically to the final product. In this example the contacts are of the spring type. The 
first spring contact CT1 is connected fixedly to the antenna's feeding conductor 
FC, and the second spring contact CT2 is fastened to the shorting conductor SC. 
The connections are made for instance by spot welding. The free ends of both 
contacts are bent below the antenna component. When the component is mounted 
10 in a radio device the first spring contact CT1 will be connected to the antenna port 
of the radio device and the second spring contact CT2 will be connected to the an- 
tenna's ground plane. This provides an antenna of the PIFA type (Planar Inverted 
F-Antenna). For the mechanical attachment of the antenna component an attach- 
ment hole AH is visible in the flange-like lower edge of the support part. 

15 Figure 5 shows in a flowchart an example of a method according to the invention. 
The example corresponds to the arrangement shown in figures 1 to 3. After pre- 
liminary preparations of the production line, in step 501, conductor patterns are 
formed in a conductive film, each pattern including the antenna's radiator and the 
feeding and shorting conductors, the number of patterns corresponding to a 

20 production batch. In step 502 a protrusion, intended to be an antenna support part, 
is formed into the plastic tape on the production line. In step 503 the radiator with 
its conductors is attached to the surface of the protrusion. This protrusion can be a 
few bosses older than that protrusion, which was last formed, so that the plastic 
has time to cool down after the processing. In step 504 the required gaps are 

25 formed around the protrusion, at least for the attachment of the contacts. In addi- 
tion it is possible to form elongated gaps, so that the component can be later loos- 
ened without cutting tools, as well as other openings for mounting the component. 
In step 505 a contact is attached both to the feeding conductor and to the shorting 
conductor. In step 506 it is checked whether the previous step concerned the last 

30 antenna component of the production batch. If not, then the tape is moved forward 
a distance corresponding to the distance between two successive components ac- 
cording to step 507, and the process returns to step 502. If the component in 
question was the last component, then in this example the rest of the tape is 
wound on the receiving coil former, and the coil is put into its package. 

35 Figure 6 shows another example of an arrangement according to the invention. 
There the plastic blank 601 for the antenna components is plate-like, and the an- 



tenna components are formed one row at a time. In the example of figure 6 the 
rows are straight, so that a plurality of antenna components are formed in a matrix 
form. The left end area of the plate 601 in the figure is still in the initial state. Fur- 
ther to the right there is a first row comprising simple plastic protrusions, such as 
5 the protrusions 611 and 612. Then there are the second and third rows, where a 
radiator and feeding and shorting conductors are formed on the outer surface of 
each protrusion. This results in intermediate formations, such as the first interme- 
diate formation 621 in the second row. In the fourth row the required gaps are 
made in the plane of the plate around the formations, such as around the forma- 
10 tion 631 , for fastening of contacts and for the later loosening of the whole compo- 
nent. In the fifth row the contacts are attached to the feeding and shorting conduc- 
tors in the formations. This provides the finished antenna components, such as the 
first component 641 of the row, except that they must be loosened. 

Figure 7 shows in a flowchart another example of a method according to the in- 
15 vention corresponding to the arrangement in figure 6. After preliminary prepara- 
tions of the production line, in step 701, conductor patterns are formed in a con- 
ductive film, each pattern including the antenna's radiator and the feeding and 
shorting conductors, the number of patterns corresponding to a production batch. 
In step 702 a row of protrusions, intended to become antenna support parts, are 
20 formed into the plastic plate on the production line. In step 703 the radiators with 
their conductors are attached to the protrusions in one row. In step 704 the gaps 
mentioned above are formed around the protrusions, for one row. In step 705 con- 
tacts are attached to the feeding and shorting conductors in one row. In step 706 a 
check is made to see whether the previous step concerned the last antenna com- 
25 ponent row of the production batch. If not, then the process returns to step 702. If 
the row in question was the last row, the antenna component plate is put into its 
package. 

Above is described a method according to the invention. The invention is not lim- 
ited just to the cases described above. The order of the operations can vary to 

30 some degree, and concerning for instance the embodiments of figures 6 and 7 a 
varying number of antenna components can be simultaneously subject to actions. 
The invention does not restrict the shape of the antenna elements. The plastic pro- 
trusion acting as the support for a radiator can be even almost round instead of 
rectangular, and it can be convex instead of flat-topped. The radiating conductor 

35 with its feeding and shorting conductors can also be located on the inner surface 
of the protrusion instead of on its outer surface. Likewise, the invention does not 
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restrict the materials used in the antenna component, except for the mandatory 
limitations regarding functionality. The inventive idea is applicable in different ways 
within the limits imposed by the independent claim 1 . 



